Fluorescence-Based Assays to Analyse Phosphatidylinositol 5-Phosphate in Autophagy.
Autophagosome formation is stimulated by VPS34-dependent PI(3)P formation and by alternative VPS34-independent pathways. We recently described that PI(5)P regulates autophagosome biogenesis and rescues autophagy in VPS34-inactivated cells, suggesting that PI(5)P contributes to canonical autophagy. Our analysis revealed a hitherto unknown functional interplay between PIKfyve and PIPK type II in controlling PI(5)P levels in the context of autophagy. Among phosphoinositides, visualization of PI(5)P in intact cells has remained difficult. While PI(5)P has been implicated in signaling pathways, chromatin organization, bacterial invasion, and cytoskeletal remodeling, our study is the first report showing PI(5)P localization on autophagosomes and early autophagosomal structures when autophagy is induced by nutrient deprivation (amino acids or glucose starvation). We provided a detailed analysis of PI(5)P distribution by the use of super-resolution structured illuminated microscopy. Here, we present a set of tools for detection of PI(5)P during autophagy by confocal microscopy, live-cell imaging, and super-resolution microscopy.